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(57) Abstract: A plasma display 
device, characterized in that a blue 
phosphor in the phosphor layer 
thereof comprises a phosphor having 
a crystal structure of McMgSi206:Eu 
or MesMgSizOsiEu, wherein Me 
represents one or more of Ca, Sr 
and Ba, which is prepared by the use 
of a precursor synthesized by any 
of an aqueous solution synthesis, a 
spray synthesis and a hydrothermal 
synthesis, and the blue phosphor has 
an average particle diameter of 0.1 to 
3.0 u m. The plasma display device 
exhibits high luminance and is reduced 
in the deterioration of luminance 
during the driving of the panel thereof. 
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EuS^ctiMejMgS i jOj : Eu (tztcU, MetiCa, Sr. Ba(Dlf^m^ 
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5 ^m^w 

-rxic^feViT, y^x-7x^x:/i^'f A°^;i/ (UT. rpDPj ^m^^f- 
ab^g^ (R), «i (G), m (B) ©^fe&^^t-sm^^;ij&tii;ien, 

20 Gd) BOgiEu^ Y203:Eu^ life^^^f § Z n^S i O, : Mn", W^fe 
^^^-T-SBaMgA l.oO,,: E u"S^Vi«C aMg S i jOg : Eu^^O^^^n 

>F:7yiJ7 P2 1 9. 2 2 5 :t-A%hM). Cl©J^fiKtCJ:D#e)n^m3te#: 
W^: 2 Mm- 5 Mm, W<7)^i^3^@ : 3Mm~10//m) ^ff •pT/0^?>^ffiU 

Lji^bfcKy&^e,, tj^jfeoom^t^. #JcWfe©m7fe#:-e*^B aMg a i .oO,, : e 
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momm^it^^^^^ti^^o^Mfim-Drco ^n\±. caMgs i^Os: euis 

mUTom.'j'^f^mv^o h^xu. 'i^-^-rnwr^'^^m^^i^^. caMgs 
Oe : E um^omnm^-vo^mmmmM^tmyti^t lt«, 1 4 o o -cM-e 

15 

20 f'ttMeaMgS ijOg: Eu (tctcV. MeitC a , St, B a(D\^m^irnf)^ 
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mwz^^^x. PDPioo«, m:^^x»isioi (in^-^T) ts *m 
15 ^yy^mm. io2t. n*©^^^® lozt. n^^^^^x^^ >nm i o 4 

1 0 3. 1 0 4, 1 0 7CJ;^3«miijtC»a®^hU^;/i^X^«LT:fef9, 

^mT^^^ymmi Q AtrYV7.mmi o i }i(o^\z'^}Vi^im^-^nx\^^^o 
20 1 2 3 \mm.^^mLXh^ . 

e:©PDPioo«, EI2tc^-rct'5J3, M®:^/7XS^1 0 i©-^®±tc 

^^«®10 3, g^X^r^>«mi 0 4, illl#:;^/^Xai 0 BJttlfMgO^ 

®«i 0 6/?)^@H^;^nfc9a®/^^;^^. mmiJ^7.mm o 2(D-i®±jcTH 

\zmm^n^'mmiil2 2mzWLmi^7.tmX^nfzM^}:.l3i'DXm. Z.<D 

p D p \zmMim^^mmt^ ^t\z^y) ;^ wss^^^iKLTVi 

^o'f'pX'^=T>(7.yv'<mm.x\t. m^^zmr^^\z. popioot, m 
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5 4. 7Hl/7,H^-f 5 5 ^jg,^L, n>hD-^l 5 2(DmW^1j^^^^ 

5 0 3, ^*x^^>Mi 0 4rBlfc/^;i/X«jgE^EPJPbTii.}^ltS:m^ff"5o ei® 

m.^^t>^\z^-Dxmmi!)m^-^n^. 
mz. ±jgLrcPDPtc':pv>T> ^(Dnm^^^mi^.krsm2^mMVf3:f)^ 
10 ^m,m-r^. 

$e.ic0im:j!?^xjii 0 5(Dmm\zugoummi 0 6^m^'r^^t\z^'D 
15 Tf^^$n§. 

0 3^^ZS^^7.^^>mmi 0 4«, ffi:d>&;^5ttMTSoT^ 

20 m^^a^Tm^i^r^, mt^5 e o"ct2 o^i-^-r^^ttci; 

Umti^tS^-^ h t bTfi, IfiJ^t^ P b O ( 7 0 w t %) , B2O3 ( 1 5 w t %) , 
S i Oj (1 Owt%)s ^^ZSAUO, (5wt%) tW^AM^iJ^ (Q!-i$^-tf 

^^rf-JPf;: 1 0 %(DX^)V±)Vu-X^mmvrch(D) tow^w^^-^Mo 

25 ^^x\ ^mn^>iyt}t. mm^mmmm\zmMiyrch(Dxs>r). Ji=^)v-^)v 
□ t LTT u mm. mmmmt bx:f^)vti - 1: v-ji^fs. e 

hm-r^^ti^^x^^o ^^\z. z.vLrc^m/u>yiz^mM^ m^u. if 

MgO{l^®Ml0 6J*, mif^^^'y^yj^^ (MgO) J^J^Sfife^fe^T^D, «a| 
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Sum) tfSi^^'^im^-^n^o 

w\mxm?(5i^xmmw^'y7.mi o s^mmv. mc<m^(Dis^:^un^^ts 
^~7.h^x^v~->m\mz^Dm^(D}dy^xmK)mvm^vrc^^ m^r 
^^tiz^-oxmmi 0 9*tj]^^$ns. ^com^i o si-cto. iscm^mi 2 
2}i^^>^mz-'D<D'tjv m&:m^m.m) mzm.m-^Mo 

10 m4U. PDF 1 0 OCO— ^ra^TSSo El4lr^-rj:"5lC, PiMlOQ© 
r^IRi rf^W:^t-« 3 2 >5^~ 5 0 >5^©HD -TV icB-^biirT 1 3 0 m m 

-2 4 0 wmi@S^C^5t^tl?>o 

(G) 7X^-&^^fe, iSS'&fiK^, »n7jc^i-^^fC«i;Df#e.n^W^ (B) (D^m^ 

0 0-59 o'x:0mMxm^vxmm/u y^^^^-^'^^^iiiz^'DX. 

Fi^xmi 0 7 ±\zm-f^mm:^m(Dm^ut. ^^myt^m^(D^i^m.m(D 
^^^8--2 5iBmmizm^'r^z.ii-^m^v^\ -tt^iD-h. ^%^m\z-^<D 
20 m^m^mmvfct^cDnm mmMm) ^mur^rcmzi-^. ^yti^mu. m 
^^m\z:^^^x^±vrc^^m^m.m-^ii:^ z. trj:<m>^'r^ zl t:^mmx\ m 
^im^tm^xh sm. ^i? ^ u < « 2 o mmmmm-^ntzm^^u^'r^ z. t 

hvxi^^'^tt'h\z. 2 ommmmm-^ntcm^^m^^t. is:«^r^i2 2 

25 (D±^-^^-[-^lzmUX^f3:<tS:^f)^^X^^o Sit, Tfc^'&^fe, mM'^^m> 

m7mm^> m\z2:r)'^^Bnrzmyei^u^<Dj;:oiiZ. ^(ommt^-t^^^h-^K. 
'Dmmzm^%(Dx$>ni^. mx:/3ih^n^^mm'r^m^tit-^mm'^mm 

m't^rci^.m^ii^miz^n^n^(^mytizm^t^n^i^m^mmm^mmi^. 
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-M.mn^m 1 2 2 i^^i^*^, i^mt. 1 . 1 x 1 o-*p a icJc 

i-§ci<j:tj;oTPDP 1 0 otimm-^n^. 
10 0 5 tt. 113^^1 1 1 0 ^mm-^m\zm>^^ y^m^^mommmmmr 

^;5o .0 5lC^i-J:5t, -f >^m^^il2 0 it-A'2 1 0> JPJE:1^>:>" 
2 2 0> ^^^2 3 0 7^j:^$Mx., ^^#-r>^^#^W-A*2 1 Q-^^m^ 
$n^m^#-r>^«> tniE5}^>7°2 2 0JrJ:!9^^:/:$''2 3 0 ttffi$tlT#^l& 
^n-Sc A<yi$^2 3 OtC^t'l'>4--^2 3 0 a^J;D^VX;l'2 4 0;^>^15:tt?>nT*5 
15 0. iPBE^tlT-f >=^^^2 3 0 a tC#^i^$nfc^^#-r 40^^ 

fcis6PgMl 0 Qmommw 3 O /zm~2 0 0 urn) J^TlZ-f^^t-fym^ 
a#3 0 /xm~l 3 0 /xmll^^^tl^o 
20 ^yi^2 3 OJ^, El^b;^Vi^-/i$^^SaM(;:d:oTE^6*lJc^»J^n§J;-5 
\zmi^^nx^r). ^yy2 3 0^M^'^'&^tth\zyX)V2 4 0'fy^i^m^^ 
0^2 5 o^^mmaif 0 2±<Dmmi 

^©iteS«2 5'CC:J3V^T, 1500-3000 0 C P COffiH^C-^fcnTVi^o 
25 U^. ±SElt-A2 1 Olc™^b;^iiM^SK«^e>tiT^D> ^CDm# 
>=^^'4'©J|&^oitlS5&t|5^it^n§» ^/c^^yiS^2 3 of*, 

^2 3 0 a^yX;l'2 4 OODgB^J-fe^a^T-^^fiKJ^^n^cfcOT^^D, 
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m^^^y^n. A^y^. mmtmm^-^n. 1500-3 

0 0 0 o-fe>5^^TX (CP) tu^^o\zm^-^nrc%(Di:'S>K>. >M^m\zm\^ 
5 X. ^wmmu vu:*(, ^m^j (0. i~5wt%) m^mMhxhxi^o 
^(Dmy{ii^^y^\zm^-^ri^B'&^^i^tvx\t. (y. od) ,.,bo3:e 

mm^mm-r^YTtmo-m^Euizmm-^nrcit^mxi^^o z.z.x. ytuM 
izMT^EvLTumom^mx^t. 0. 05^x^0. 2 0<D^mtf3:^:itf)m 

i.xmmxm^<u^t:i^x-&^. 

m^^%WtVX\t. B a,.,A 1 ijO.g : Mn,, SfeJiZn^.^S i O4 : Un,X 
15 ^^n^-ftl-g-tlid^^ViStlSo B a,., A 1 ,jO,9 : Mn,a, •€-©«#:*fi|S|-^^^T 
§B a7C^©-§|5*^Mnl3ttil$n:fc'ft;'&tlTa5?), Z rij^S i O4 : Mn, ti, 

X. B aTumi^^nznTcmizM-t^unyximommmxit. ±t&^^myti^<D 
t^^xmmvr^mmtmmcDmmiz^r)^ o. oi^x^o. loommtfsi 
20 ^c:t5J>W*bVi, 

»fem5^#:<i:bTtt. Me,.,MgS ijOj: Eu,S;^c«Me3(,.,)MgS i jOg : 
Eu, (Meit. Ca, Sr. B aOF^OV^fn:^^— ®J^A±) TR^n^'fb'&tl*^ 
fflVi^n^c ;in60m^#:t^> ^©§#:*rJ^^^^K-rSM e CCa, Sr. B 

a) Ttmco-m^Euizmm-^nrciii^'^i^x&^o :i^x. MeTc^icM-r^E 
25 u7c^©MM»x«, ±Btmm(Dm^\z^^^ w^n^mto. o s^x^o. 
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e.n, mpi\t. &.r(D^^\zmm-^tL^o u^. mu-^mmtnmzT&^^myti^ 
10 ®n^myti^ 

C a,.,Mg S i : Eu.toliTiJSBJf'So 

^r. ^g^?sMx@i343v^T, E^4i^ci:^. B^mnu-^^Aca (NO3) m 

-atfT^AEu (NO3) J ^^:Jl/Jt7&n -X : 1 : 2 : X (0. 0 3^X^0. 

15 2 0) tf3i^^^\zU'^h. :Ln^7i^Bmmzmmi'xm^m^i^nr^o ^<o 

m^H* (0. 2MPa~10MPa) (Dyxm^om'^jiMtXyX. T)VB. 

"^if^yr-^vm^^xnxim^^ (i2~2oiitr«i) ^m^. w^m^mw^ 
25 f^m-r§. 

m^Wi'^myiVum^ 1 0 0 or- 1 5 0 ot:}cft]ift$nfc*^icit^$ii-T3^tfe 
<Dmmw^{m-r^mm^mk^m^^x%^^K 
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10 :k\z:(Sr, C a) ,_,MgS ijOj : Eu^fCtPViXraTS. 

■ CKD^^mi, ±j7liLfcC ai.,Mg S i^Os : Eu, <hMWC a©-g|5^S r-e 

mt^xr^ (s r/ca(Di;ko. 1-1/0-1) <^^Ta5§c OT. ^(Dmm 

mntVX. TOXhn^^^-^AS r (NO3) «'Ti9'^v"^AMg (N 

15 03) 3^ m^t^^ms i (nP'riS^;i/e^u*). mm=L-u\^^AEu (no,) 

3^^:;Vit/&n-X : 1 : 2 : X (0. 0 3^X^0. 2 0) tfSi^^^iZTi^t^ 

\zu^h. )k\zz.ntm.&m (yjii^^jm mmt:mm\zxnx. m=^m^mm 

IK#7KfPt;) *fP^L, ^^tcdcDyXfnti^^mffxs 0 or-i 4 5 ot:-^!^^ 
20 bfe^, jSTc^ffl^^-T 1 0 0 0 1:~ 1 4 0 0 v.x^^-r^imm.^'tmkx^ 

^fC, (Ca, B a) ,.,MgS ijOj: Eu,0^<^^®^3t^rSlCOViTra-r 
^. 

lIS|Sf^:bT. :^3;U>''>A(Z)T;l/n4^>'KCa (O • R) A'U^A©TJl/34^>' 
25 HBa (O • R) 2. C(Ca/BaOl±) 0~l/0. 1 ~ 1 ], SS©T;U3:^ 
'>FS i (O • R) „ rL~Dtfr>A©r;Pn=t^e/HEu (O -R) 3. (fe;*?bR 
f^T;!/^;!/*) ^^;i/i;b;?>U-X : 1 : 2 : X (0. 0 3<X<0. 2) 

0 0 o*c~ 1 4 0 ox^x^mv. 'M.\z^n^mjtm-mn'r. mxuvm^ 5 %. 
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5 mmi¥mxm\z^\^^r, mntfsi^. mmm^i^Bsi (no,) m 

m-^iJ^^v'^AMg (NOj) ,> mit^^ms iOj (nP-l'i5^Jl/v"J:«7), 5^lt:i 
-Pt!^7i,Eu (NO3) ,^^)V]tt^3 (1-X) : 1 : 2 : X (0. OOS^X 

^0. 2 0) tfsi^^'^izn^L. ^n^immmzmmvxm^m^i^mT^o 
16 iMmt^z.ti)ix^mmm^\ mm^^xm^umno o~3 o cc). 

mm&iJ (0. 2MPa~10MPa) 0TT»fe©«^jS7n^JiLT, 7)VS. 

"p^yyr^ m^^xnx7i(.m^^ (1 2~2 omm) ^m^n^mm^^i^ 

z.z.x\ nfmymu'^m^. :t-h^u-^^mm^tizmmi]myX)VA^^ 
20 m^ik^wisai'fjif)^^ 1 0 0 ot:- 1 5 0 ox^izmm^nrcpizmm-^^^xm 

^t^mmm x. m^urnxmrnrnm. mx^t. 8oot:~i4oot:T2^^i 
mi^L. mzz.n^m^-r^zt\z^mm(Dn^fk%i^B ajc^^Mg s i ,03 : 

25 Eu^n^Zt-fy^X^^, 

uKi^ 'i!}^-D&^timM(DmmKmf}-'^i^m-^n^%<Dtit-<x. ^i^mm^o. 
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1. o&j^tfs.^x^\z^m-^n^h<Dr'^^7f)^. li^-rv^myt^m'o^r^x 

(Ba, S r) 3(,-riMgS i^Og: Eu,{c-:?liTi£§gT'5o 
^(Om%W\t. ±M\^fcB a3(,-,)Mg S i jOg : Eu, tUm^B aO-SU^S r 
5 Tfi^m^fc (Ba/S rOjtO. 1-1/0-1) OT. 

Mi^iLT, «7.hP>5=-'^AS r (NO3) «;tU:x'^ABa (NO3) 
. J, «'v'i^^>e^'^AMg (NO3) 3. m^b^-f^s iOj (zip-r^;i/>'U:^7), 
Ma-Ptf>^AEu (NO3) 2$^;Ht;5^3 (1 -X) : 1 : 2 : X (0. 0 0 

10 3^x^o. 2 0) tfs.^^'^\zi^tmzM^\^. ^^fcun^msi^ (rjp:^7U 

!ii^^m4'T8 0 o-c-i 45 o^Tj^^t-fc^, jiTc^ffl^'t'T 1 0 0 ot:- 
1 4 0 ox:'^'^mt^imm^^mkT'^m\^. :k\zz.n^^m\yxmmm' 
15 i:-r§o 

mz. (Ca, Ba) 3(,_)MgS ijO,: Eu,©"e©fl&0®jt;^?*Jr":3^iTlSiHJ 

raibT, i3)V-y^h.(D7}Vn^^yYCa. (O • R) „ '^A®T;i/3^v' 
HBa (O'R) 2. C(Ca/Ba0j:b) 0-1/0. 1~1K mm<D7)Vu^ 
20 v-FS i (O • R) 4. a-Ptfr>A©T;p3^>'KEu (O • R) 3, (;fe^^LR 
\t7)\^^)Vm (1-X) : 1 : 2 : X (0. 0 0 3<X:<0. 2) 

1000 "C- 140 O'CTJ^^L. 5^tCJ:n<£3i7n#H^T> 'e?!I^}S7K^^ 
5%. S^^9 5%©^ffl^Tm^m (1000'C~140 0'CT2B#Fb1) T 

Z n„,.^S i O4 : Mn, fCOViXraT^. 

S^^mmx@f'*5ViT, Hi^-eab^, m^M^Zn (NO3), no^iT 
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;V'>-U*S iOj, m^-^y^yUn (NO3) 2*^;i/]tT2-X : 1 : X (0. 

0 1^x^0. 10) tfji^^^izm^h. -(•t>^m7}^izmMi^Tn'^m^^ 

^fflvi, jiji^ggtfTmsM^-em^jE^f], mxi-^. M^i 0 013-3 0 ot:, 
m;^o. 2MPa~ioMPa (D^^TrmMmm. m^it. 2-10 B#rHi7j<ii 

10 n,.,S i O4 : Mn,;^>t#e.n§» ;i©7Kit^^XiglC<kO#&n§m^#)i§fc^J*> 

i^^^m^rs 0 0*0-1 1 0 ot:-eT--jvbT, iiikfe©m7t#:ii?&*t'r5. 

^!>:fc:, B a,.,A 1 ijO.g : Mn,^^^V^TKSBJ-r§o 
Sf, |i-&?Sf^i^X@tC:feViT, I^^TS^. 5imnU^ABa (NO3) m 
15 mT;P5:nT:7AAl (NO3) mm.-^>:^>Mn (NO3) j5&?^;PitTl-X : 
12:X (0. 0 1^X^0. 10) tf3:^2;:o\zm^V. nn^-1':t>^l^7K 

^mrt^^t\z^ri^ Ti^mm^mf^-^^^o ^©^> 7m'^^xm^z^^^x. 

mS.tJ. ^a|;jLM£ll 0 0-3 O'ot:. JE:^0. 2MP a-1 OMP aO^#T 

xmmm. m^\t. 2-2oiit«ii'&fiK^fT^o 

25 7K^^fi£X@lCd;«9> #&tl^m7fe#:«a^;&^^0. l/xm~2. 0MmS^t;^cJ: 

^©j^iK35^s^j[^i:J5:s. ;^(r2:®m<£S^4'T8 0 ot:-i 1 0 otxr 

(Y, Gd) y.,BOi:EnjZ'D\^^xmt^o 
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WHUS'^AGdj (OH) , t-^OmH.BO, t7m<t:oL- a }i^AEu, (O 
H) a^S^b. ^;i/|t/?/n-X : 2 : X (0. 0 5^X^0. 2 0) (YtGd 

xm&^^^rmi^Mmxmm^m^ mnt. msi o or-s o or, je:oo. 
10 2MP a~i OMP a(D^^yxm^mm.m^\t3^i 2mm7i^m^m^n^o 
;i(D7m^^xm\z^v, '^^Mfsiytmmmti^. o. ifim--2. onmu 
mtti^. ^(ommm'^tTji^o mz:in^^m^x8 o or-i 2 o cct 
2mmmmm^. ^mbx^^^mytw^n^o 

15 m^mf^mxmz^\i^x. mnx-i^^. mm-iyhvyj^Y, (no,) ^tmrn:! 

-X2}d^AEu (NO3) .^U'^V. ^}Vit^^2-X:X (0. 0 5^X^0. 

3 0) tf^^j^v\z-('t>^m7i(^izmmhxM^m^i^mr^o :k\z. Tumxm 
\z^^^x. ^(DTi^mmrnvx^^ymm m^\t. 7>^=:.7mm) 

Tii5iE^§§4'TM^ 10 0- soot:, JBE;^0. 2 MP a~ 1 0 MP a©^#T 

^^mz^nrcm^wm ^j^m-r^coKmvxi^^ § o 
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$e,c, mz^ni^(D^mz^io^m-^nrzik^ii^m'\t. m^J^rm^^-mv 
10 TVKfcje), mmxm:^^<Dxmii^'J>fs:<t^^o ^©^fe, mmmizw^n 

ommm'^-v&^Tci^. murmmi^x%n.^m±t^<-o'D^\z<<r^^o l 
. fc;j»toT. m.ytmi'f\tmmzmwr'^iKmmtt/vEA^f3:<. wm^m<u 
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